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Background:  Autonomic function measured by heart rate variability (HRV) is reduced in patients with coronary heart disease (CHD) and is 
associated with arrhythmic sudden cardiac death (SCD). Acute mental stress has been linked to autonomic dysfunction in CHD patients. The impact 
of autonomic remodeling by sympathovagal modulation using traditional acupuncture on HRV in CHD patients is unknown.
Methods: We conducted a randomized controlled study of traditional acupuncture (TA), sham acupuncture (SA), and waiting control (WC) in 151 
CHD subjects. TA group received needle insertion at CHD-specific acupuncture sites; SA group received pressure with no needle insertion. Both 
groups received 3 treatments per week for 12 wks. 24-hr HRV and 5 min mental arithmetic stress HRV was collected at study entry and exit.
Results: Demographics: age 63±10 yrs, 31% female, body mass index 29±5, and 50% had prior myocardial infarction. There were no group 
differences in HRV at entry. Significantly higher mental stress HRV (in time and frequency domains) was observed at exit in TA compared to SA 
and WC (Table). Compared to SA and WC, TA HRV had 10% higher high frequency (determined by efferent vagal activity) and 16% higher standard 
deviation of normal RR intervals.
Conclusions: Autonomic remodeling by TA beneficially modulates HRV compared to SA and WC with a clinically relevant effect size. These data 
provide feasibility and variance data for sample size estimation for an outcome-based trial of acupuncture in patients with CHD. 
Table 1. HRV Exit Results - 5 minute Mental Stress
TA SA WC P value*
Time Domain
LF 6.09 ± 1.44 5.63 ± 0.97 5.97 ± 0.92 0.16
HF 5.25 ± 1.41 4.5 ± 1.0 5.08 ± 1.06 0.01
LF/HF 1.18 ± 0.16 1.28 ± 0.24 1.2 ± 0.16 0.04
TP 7.4 ± 1.24 7.0 ± 0.93 7.5 ± 0.75 0.04
Mean NN 1028 ± 166 953 ± 115 993 ± 127 0.05
Frequency Domain
SDNN 77.5 ± 43.8 59.3 ± 29.7 74.1 ± 33.6 0.03
SDANN 32.7 ± 25.4 24.1 ± 23.9 32.7 ± 30.0 0.23
aSDNN 65.1 ± 41.6 49.2 ± 20.9 61.5 ± 22.6 0.03
rMSSD 38.8 ± 26.2 26.9 ± 12.2 32.5 ± 15.0 0.02
pNN50 15.3 ± 18.9 5.7 ± 8.5 9.2 ± 10.3 0.04
LF = low frequency (0.04-0.15 Hz), HF = high frequency (0.15-0.40 Hz) , TP = total power (0.0033-1.7070 Hz), NN = beat to beat, SDNN = standard 
deviation of normal RR intervals in 24 hours, SDANN = standard deviation of average of normal RR intervals for all 5-minute segments in 24 hours, 
aSDNN = average of standard deviations of normal RR intervals in 24 hours, rMSSD = root mean square of successive differences between adjacent 
normal RR intervals in 24 hours, pNN50 = percentage of differences between normal RR greater than 50 milliseconds in 24 hours.
All data shown as mean ± SD
*p value from ANOVA or Kruskal-Wallis test for TA vs. SA vs. WC
